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(54) Providing a Sheet with 
Coloured Markings 

(57) A sheet 1 is provided with an 
invisible image of a colour former in 
area 2. Subsequently a colour reactant 
in liquid form is applied to the areato 
cause a visible image to develop. Trie 
sheet may be a promotional, self 



examination or educational device or 
may be a document to be subjected to 
an authenticity examination. 
Preferably the colour former is acidic 
or phenolic; the colour reactant is a 
leuco dye in an organic solvent and is 
applied using felt tip pen 3, a 
saturated pad or an aerosol. Both the 
colour former and any other marking 
may be applied by printing. 
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The Chemical formulae appearing in the 
of being satisfactorily reproduced. 



printed specification were submitted after the date of filing, the formulae originally submitted being incapable 



The drawings originally filed were informal and the print 



here reproduced is taken from a later filed formal copy. 
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f^STi»orR^n 9 «oM. 0 »d rf PnH.aH» 0 .Sh« 

bMring a vWU. imi* ?^^^T^S^^^«Z she«/is substantially 

alternatively the sheet may comprise a document which is to De suojec 25 
25 examination^ ^ ^ ^ add|tiona , * prjntlng the sheet with visib.e images and 

advantageously said colourformer * PjM^f ^^rovided a sheet, provided in a 

According to another aspect of this imm»nWM provi k visible image to 

predetermined area having a size and shape ~^"* n 9 *° n *^?J n li5ie material, said colour 
30 be developed on the sheet with • «^ft>""£X XnakS eye the sleet being such that a 

S eaTtl with said colour former to provide a coloured image. 

Thecolourfor.ermay^ 
35 educational or self examination device, or a document^ "J™ « » °° ^ w , iquid to the sheet, said 
examination. Preferably additionally m f™ « »SS3{SSd^? o?a saturated pad. or an aerosol 
applying means comprising, for example, a fibre orfelttipped pen or a 5 

spray device. ,„„j:k, ..nH»rctood and so that further features thereof 

a TSS— of a promotiona. device comprising a sheet partial* prepared i, 

aC X-2?^ 1 whenpreparedinacconiancewiththepresent ^ 

45 invention; and |r accofdanc8 withthe invention comprising an educational or 

self exSationde^^ f _ . . ^ with 

Referring inhia.V to Rgure 1 a promotional^ 
visible promotional material. In this particular "J^^SES the public. The card 

50 correspondingtothecanJillustratedinF^ure 1 ^"^^"^^S^tiTepreci^ nature of a prize 

invit^tne recipient to attend the particular *^. o r J^XYth a recSngX box 2. Within this 
that has been won. It will be noted that *e ^ 

rectangular box 2 there Is printed on ^.^^^^X Sour formers, examples of 
to the card may be selected from ^t^SjSteS^iour formers are printed in the 
55 such colour formers being shown in the a™™*™* Kinder mav be included. The arrangement is 
55 form of a solution in alcohol although an ^"1^ cotour former cannot be 

such that when the colour former has been P^™£%£ r forme P r is printe d on to an uncoated 
detected by the naked eye. '^^^Ttil^ w^hW show a texture change associated with 
m.f. paper or card, and ,f smoother cards are V« ,,se ™ n '" ™ " an over varnish comprising a 
60 the printing of the colour former then rt may ?^S t 7 ti Hsed with the leuco dye stuff as will be 
coating of emyl^lu.o f wW^^^ 
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predetermined area of the box 2. that area corresponding precisely with the visible image to be 
* u Vho nromuk* and when a felt of fibre tipped pen 3 which contains a liquid comprising a 

a leuco dve stuff which is dissolved in a suitable volatile solvent such as alcohol, a ketone or ester, or a 

IwlSh has not piously been provided with the colour former, then no v,s,ble ^ ^ 

15 ^"^nSe^l^foTefpresent on the card in the condition shown in Figure 1 is "ot vfeib|e to the 
naked evftS pe^n receiving the card is not aware of the precise value of the prize awaked, h is only 
w?en Zpen S£SZ the" appropriate invisible dye is used on the card that the prize becomes 

on^ThepenSmaycontoinan^^ 20 
ExamDles of such invisible dyes are set out In the accompanying Table 1- 

k is to te appreciated mat the above description relates solely to one specific example of a 
nromition^l deS^?mvention may be utilised to produce many similar promotional devices. 
P n Bure SSrates a second embodiment of the invention In the form of an edu^o^l or setf 

oecomeS visTbS It will be appreciated that subsequentiy the aerosol 7 w,ll be sprayed on a lower 
nSon of the sheet 4, thus revealing the correct answer to me second question 
35 ^ vShitet me invention has been described above with reference to a promotional dev.ce and a self 35 
lamination a teTchina device it is to be appreciated that the invention may be of great value in 
^e^onZ^^enZl^ have tote authenticated. Many documents are pnasentiy prepared, 
for eSmote bTorinting which have to be authenticated to minimise the risk of forged documents 
brino^Dar^VaS , A 

40 Kve?K^^ 4 
undSeSab e SSaked eye. a person attempting to forge such a document would not be aware that 
^forK^5Sl, and thus whilst a forged copy of the document may at least 
?upe£l V mumble tne original printed document, in order to test the authenticity of the document rt 
would SSZ2.ry to apply a liquid leuco dye to the appropriate region of the document to be 

45 for e^P^ 4 

Sown hi Sure 2 or by spraying the document with an aerosol spray, such as that shown ,n Figure 7. 
The cXS£ would then react with the liquid applied to the sheet to provide an appropnate 
colouT tf me document is genuine, but if the document is a forgery the ^ former will not be 
Present and thus it will readily be possible to ascertain the aumenticity of such a document 

50 P TistobS * 
number of possible materials, the preferred colour former is (Bis phenol A) 2,2-bis(4- 
hydroxyphenyOpropane. This material has the following formula:— 

CH 3 

Preferably the solution containing the invisible dye. that is to say the leuco dye stuff preferably 
55 contains Crystal Violet Lactone (CVL) namely 3,3-Bis P-dimethylamino phenyl)-6-dimethylamino- 
phthalide. This has the following formula:— 




CH 3 ™ 3 
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th. colour forroor may be Inducted with a hntlT«« i to « »*en . lifloW touoo 

w po a , to to*, beor, printed with ordirw »^^^ W S to ™dvoau«to prouid. . 

the ink. „ 

Table 1 
Invisible Dyes 

3 3-Bis (PKlimethylaminophenyllphthalide (malachite green lactone) 
3 3-Bis(P^imethylaminci>henyl)-6^toropl^alide 

3,3-Bis(dialkylindolyl)phthaHde 

3-dimethylamine-6-methoxy fluoran 
7-acetamino-3nlimethy.amino fluoran 
7-acetamino-4-dimethylamino fluoran 
3-dimethy1amino-5,7-d»methylfluoran 
3-diethylamino-5,7-dimethy»fluoran 
3,6'-BisnB-methoxy ethoxyfluoran 
3,6-Bis-B-cyanoethoxyfluoran 
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Table f (cont.). 



3-diethylamIno-7-dibenzylamino-fluoran 
3^iethylamino»7^N-methylan!lino)fluoran 
3-diethylamino-7-(N-methyl-P-toluidino)fluoran 
3-diethylamino-6-methyl-7-chloro-fluoran 
~ . i c r^«th»/U7 -^hlorn-fluoran 



3-diethyiamino-o-meinyi-/ -™ u«« . 
3-dibutylamino-6-methyl-7-chloro-fluoran 

3^iethy1amino-7-phenyl-fluoran 

3- morpholino-5,6-benzofluoran 
3' 6'-Bis-diethylamino fluoran 

1 0 3-di3lky1amino^alkyl-7-alkybmino fluoran ■ 

N-2,5-dichlorophenyl leucauramine 
N-benzoyl auramine 
N-acetyl auramine 

Dianisylidene acetone -j 5 

1 5 Dibenzylidene acetone 

Anlsylidene acetone 

p-dimethylaminoazobenzene-o-carboxylic acid 

4- aminoazobenzene 

4-phenylazo-1-naphthamine 20 
20 Bis(P-^lmethylaminophenyl)methanol 
Crystal violet carbinol 
Malachite green carbinol 
8'-methoxy benzoindolinospiropyran 
4 7 8'-trimethoxybenzoindolinspiropyran 
6 r -chloro-8'-methoxybenzoindolinosplropyran 

Benzoindolino-spiropyran 
P-dimethylaminostyrylquinoHne 

9^itroamino-3,64)Is(dim^ acld lactam * u 

3-methyl-2,2-spirobi (benzo if) cumene) 
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Table 2 
Colour Formers 

4-tert-butyl phenol 35 
35 4-phenylphenol 

4-hydroxydiphenoxide &4-hydroxyphenoxide 

o-naphthol 
/J-naphthol 

4-hydroxyacetophenone 40 
40 4-tert-octyl catechol 
2,2'-dihydroxydiphenyl 
2,2'-methylenebIs{4-chlorophenol) 
4,4'-isopropylidene diphenol {Bisphenol A) 

4,4'-isopropyHdene bis(2-chlorophenol> 45 
45 4'4'-isopropylidene bls(2,6-dichlorophenol) 
4,4'-'isopropylidene bis(2,6-dibromophenol) 
4,4'-isopropylidene bis(2-methyl phenol) 
4,4'-see-isobutylidene diphenol 

4,4'-cyc1ohexylidene diphenol 50 
50 4 # 4 / -cyclohexylideneb"is(2-methylphenol) 
2^ / -thiobis(4 # 6-dichlorophenol) 
Hydroquinone 
Pyrogallol 

Phorogluclne 55 
55 Phlorogluclnol carboxylic acid 
Tartaric, succinic acids 
Oxalic acid gallic (hydroxy-2-naphthalic acid) 
Maleic acid 2-hydroxy-P-talay! acid 
Citric acid 

60 

60 Thymol 
Resorcinol 



Table 2 (Continued) 



3,5-xylenol 
Catechol 

2,2'-methylene bis(4-methyl-6-butylpheno! 
5 2,2'-bis{4-hydroxyphenyl)propane 

4,4'-isopropylidene bis(2-tart-butylphenol) 
4,4'-sec-butylidene phenol 
Clay minerals and oxides 
Aluminium oxide, Japanese acid 
10 Clay, kaolin, silica 



4-hydroxybenzoate 

4,4'-isopropylidene bis(2,6-dimethylaphenol) 



4,4'-sec-butylidene bls(2-methylphenol) 
4' 4'^( 1 -methyl-n-hyxylidene)diphenol 
15 Methyl-4-hydroxybenzoate 
Stearic acid 
Salicylic acid 
4-hydroxyphthalic acids 

0- m or p-chlorobenzoic acid 
20 o-m or p-toluic acid 

2-chioro-4-nitrobenzoic acid 

2.3- dichlorobenzoic acid 
p-isopropyl benzoic acid 

2.4- dihydroxy benzoic acid 
25 2^5-dihydroxy benzoic acid 

1 - naphthoic acid 

1- hydroxy-2-naphthoic acid 

2- hydroxy-3-naphthoic acid 

2- hydroxy-1 -naphthoic acid 
30 3,5-dinitrosalicylic acid 

3- methyl salicylic acid 

2.4- cresotic acid 

2.5- cresotic acid 
S-tert-butyl salicylic acid 

35 3-phenyl-salIcylic acid 

3-methyl-5-tert-butyl-salicylic acid 

3,5-di-tert-butyl-salicylic acid 

3,5-di-tert-amyl-salicylic acid 

3~cyclohexy»-salicylic acid 
40 5-cyclohexyl-salicylic acid 

3-methyl-5-isoamyl salicylic acid 

5-isoamyl salicylic acid 

5-nonyl salicylic acid 

3,5-di-sec-butyl salicylic acid 
45 Phenoxyacetic acid 

Phenylactic acid 

Ortho-mercaptobenzoic acid 
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Phenol cresol 
Phenolic resins. 
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4, A method according to any one of the preceding claims wherein said liquid is applied by means 
of a felt or fibre tip pen or by means of a saturated pad. 

5. A method according to any one of Claims 1 to 3 wherein said liquid is applied as an aerosoi 

snrav. 

5 6. A method according to any one of the preceding claims wherein the said colour former 5 
comprises an acidic or phenolic material. 

7. A method according to Claim 7 wherein said colour former is (Bis phenol A) 2,2-bis{4- 
hydroxyphenyDpropane. BJ t 

8. A method according to any one of the preceding claims wherein said sheet compnses a 

1 0 promotional or an educational or self examination device. 1 0 

9. A method according to any one of Claims 1 to 7 wherein said sheet comprises a document 
which is to be subjected to an authenticity examination. 

10. A method according to any one of the preceding claims comprising the additional step of 
printing the sheet with visible images. . . . 

15 1 1 . A method according to any one of the preceding claims wherein said colour former is pnnted \ 5 
on to said sheet , t „ ^ . . 

12. A sheet provided in a predetermined area having a size and shape corresponding to the sip 
and shape of a visible image to be developed on the sheet, with a colour former comprising an acidic or 
phenolic material, said colour former being substantially undetectable on the sheet by the naked eye, 
20 the sheet being such that a visible image may be developed in said predetermined area by applying a 20 
liquid comprising a materia! that reacts with said colour former to provide a coloured image. 
1 3 A sheet according to Claim 1 2 wherein said colour former is printed onto the sheet 
1 4. A sheet according to Claim 1 2 or 1 3 wherein the sheet comprises a promotional educational 
or serf examination device. . . 

25 1 5. A sheet according to Claim 1 2 or 1 3 wherein the sheet compnses a document which is to be 25 
subjected to an authenticity examination. 

1 6. A sheet according to any one of Claims 1 2 to 1 5 wherein said colour former is (Bis phenol A) 
2^-bis(4-hydroxyphenyl)propane. 

1 7. A sheet according to any one of Claims 1 2 to 1 6 in combination with means for applying said 

30 liquid to the sheet x . ^. . 30 

1 8. A sheet according to Claim 1 7 wherein said applying means compnse a fibre or felt tipped 

pen, or a saturated pad. 

1 9. A sheet according to Claim 1 7 wherein said applying means compnse an aerosol spray 

device. . 
35 20. A method of preparing a sheet substantially as herein described with reference to the 35 

accompanying drawings. . 

2 1 . A sheet substantially as herein described with reference to the accompanying drawings. 

22. Any novel feature or combination of features disclosed herein. 

Prints for Her Mafc»t/aS tattoo 1981. Published by the Patent Office, 

25 Southampton Buildings, London, WC2A 1 AY. from which copies may be obtained. 



